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Guideline of status epilepticus

 Initial treatment: pre-hospital; hospital

 Second step treatment

 Refractory status epilepticus

 Super-refractory status epilepticus



Guideline

Type of antiepileptic drugs 

and alternatives therapy 



Initial or emergent or early 

status epilepticus

 Lorazepam  [1, 2,  3, 4 ]

 Midazolam  [ 2 ,  3, 4 ]

 Diazepam [ 1 (+PHT) , 2, 3 (+PHT), 4 ]

 Phenytoin/fosphenytoin [ 1 (+DZP), 2, 4 (+DZP) ]

 Phenobarbital [ 2, 3, 4 ]

 Valproate [1?, 2 ]

 Levetiracetam [ 2 ]

1European Foundation Neurology Society 2010 

2American Neurocritical care Society and American epilepsy society 2012 
4Hong Kong Epilepsy Society Society 2017

3American epilepsy society 2016 

Pre-hospital 
VS

Hospital



Initial or emergent or early status epilepticus

AEDs
European Foundation 

Neurology Society 2010

American Neurocritical care 
Society and American epilepsy 

society 2012

Hong Kong Epilepsy Society 
Society 2017

Lorazepam

Diazepam

Diazepam + Phenytoin

Phenytoin

Phenobarbital

Valproate

Midazolam

0.1 mg/kg (4 mg)

5 mg

5 mg + 18mg/kg

-

-

-

0.1 mg/kg (4 mg)

0.15 mg/kg (10mg)

-

20 mg/kg add 5-10 

mg/kg (10 min after 

loading)

= PHT

20-40 mg/kg add 20 

mg/kg 3-6 mg/kg/min

0.2 mg/kg 

max. 10 mg

0.1 mg/kg (4 mg)

0.15-0.2 mg/kg (10mg) 

-

-

-

10 mg IM; 5-10 buccal



Urgent, established

Status epilepticus

 Valproate [ 2, 3, 4, ]

 Phenytoin/fosphenytoin [ 2, 4 (no document fosphenytoin) ]

 Midazolam [  2 ]

 Phenobarbital [ 2, 4 ]

 Levetiracetam [ 2, 3?,4 ]

2American Neurocritical care Society and American epilepsy society 2012 
4Hong Kong Epilepsy Society Society 2017

3American epilepsy society 2016 



Urgent or establish status epilepticus

AEDs
American Neurocritical care Society and 

American epilepsy society 2012
Hong Kong Epilepsy Society Society 2017

Phenytoin

fosphenytoin

Phenobarbital

Valproate

Midazolam

Levetiracetam

20 mg/kg add 5-10 mg/kg (10 min 

after loading) (up to 50 mg/min)

20 mg/kg add 5 mg/kg (10 min after 

loading) (up to 150 mg/min)

= PHT (50-100 mg/min)

20-40 mg/kg add 20 mg/kg 

3-6 mg/kg/min

0.2 mg/kg max. 10 mg

1-3 g IV (2-5 mg/kg/min)

15-20 mg/kg  (up to 50 mg/min)

15 mg/kg (max rate 100 mg/min)

40 mg/kg,max 3,000 mg (infusion > 5-10 min)

-

-

60  mg/kg, max 4,500 mg/dose (infusion >10 

min)



Refractory

Status epilepticus

 Midazolam [1, 2, 4 ]

 Propofol [ 1, 2, 4 ]

 Pentobarbital/thiopental [ 1, 2, 4 ]

 Lacosamide [ 2 ]

 Topiramate [ 2 ]

1European Foundation Neurology Society 2010 

4Hong Kong Epilepsy Society Society 20172American Neurocritical care Society and American epilepsy society 2012 



Initial or emergent or early status epilepticus

AEDs
European Foundation 

Neurology Society 2010
American Neurocritical care Society 
and American epilepsy society 2012

Hong Kong Epilepsy Society Society
2017

Midazolam

Propofol

0.2 mg/kg 
(maintenance 0.05-4 
mg/kg/h)

2-3 mg/kg bolus 1-2 
mg/kg
(maintenance 4-10 
mg/kg/h)

0.2 kg/kg 
(initial rate 2 mg/min)
(maintenance 0.05-2 
mg/kg/hr
increase CI 0.05-0.1 
mg/kg/hr q 2-4 h

1-2 mg/kg 
(initial rate 20 mcg/kg/min)
(maintenance 30-200 
mcg/kg/hr
ถา้ใหน้านกวา่ 48 h ระวังไมค่วร
เกนิ 80 mcg/kg/min

0.1-0.2 mg/kg 
-

(maintenance 0.05-3 mg/kg/h)
-

3-5 mg/kg 
(maintenance 2-15mg/kg/h)



Initial or emergent or early status epilepticus

AEDs
European Foundation Neurology Society 

2010

American Neurocritical care 
Society and American epilepsy 

society 2012

Hong Kong Epilepsy Society Society
2017

Thiopental

Pentobarbital

3-5 mg/kg bolus 1-2 mg/kg q 2-3 

min

(maintenance 3-7 mg/kg/h)

5-10 mg/kg (> 1 hr)

(maintenance 0.5-1 mg/kg/h

Increase 1-3 mg/kg/hr)

2-7 mg/kg (< 50 mg/min)

(maintenance 0.5-5 

mg/kg/h )

Increase CI 0.5-1 mg/kg/h 

q 12 h with bolus 1-2 

mg/kg)

5-15 mg/kg add 5-10 

mg/kg (< 50mg/min)

(maintenance 0.5-5 

mg/kg/h )

Increase CI 0.5-1 mg/kg/h 

2-3 mg/kg 

(maintenance 3-5 mg/kg/hr)

-



Guideline: 

Super-refractory

4Hong Kong Epilepsy Society Society 2017

 Ketamine 1-3 mg/kg CI up to 5 mg/kg/hr [ 4 ]

 Immunotherapy: methylprednisolone 1g/d 3-5 d [ 4 ]

IVIg 0.4 g/kg/d x 5 d

 Ketogenic diet [ 4 ]

 Magnesium 2-6 g/h (obtain serum level 3.5 mmol/L [ 4 ]

 Pyridoxime (young children) [ 4 ]

 Hypothermia [ 4 ]

 Lacosamide [ 4 ]

 Electroconvulsive therapy [ 4 ]

 Epileptic surgery [ 4 ]



ค ำถำม

 Lorazepam ดีกวา่ diazepam จริงหรือ

 Second-line treatment status epilepticus: LEV vs. PHT vs VPA

การศกึษาของ valproate พบวา่ดีกวา่ phenytoin ในการรักษาแบบ first line นอกจากนัน้พบวา่เม่ือ 
failure ตอ่ phenytoin แล้ว มาใช้ valproate จะได้ผลดีกวา่เม่ือ failure ตอ่ valproate แล้วมาใช้ 
phenytoin (25% vs. 71%)

 ความแตกตา่งของ efficacy ระวา่งยากนัชกัท่ีใช้รักษาผู้ ป่วย benzodiazepine resistance status 
epilepticus ?

 lacosamide มีข้อมลูท่ีสามารถน ามาเขียนใน guideline ได้หรือยงั



Is IV LZP more efficacy than DZP or MZP as a first-line treatment status 
epilepticus 

 Basic knowledge of pharmacokinetics

 Study population

 Pre-hospital or hospital treatment

Outcome of study: the proportion of patients with clinical seizure 

cessation



Is IV LZP more efficacy than DZP or MZP as a first-line treatment status 
epilepticus: Meta-analysis

 Seizure cessation: RR 0.64; 95% CI 0.45-0.90 Prasad et al. Cochrane Database Syst Rev 2014;9 

CD003723

RR 1.09; 95% CI 1.00-1.20 Brigo et al. Epilepsy & Behav 2016;64:29-36.



Is IV LZP more efficacy than DZP or MZP as a first-line treatment status 
epilepticus: Meta-analysis

Brigo et al. Epilepsy & Behav 2016;64:29-36.

Continuation of SE requiring a 
different drug 

Seizure cessation after a 
single dose of medication 



Meta-analysis outcome 
PHT VS. VPA. LEV

Direct comparison

 PHT VS. VPA :  OR 1.07 95% CI 0.57-2.03     (I2 = 0)

 PHT VS. LEV: OR 1.18 95% CI 0.50-2.78 (I2 = 26%)

Indirect comparison

 LEV VS. VPA: OR 1.16 95% CI 0.45-2.97%  



Second-line treatment status epilepticus: LEV vs. PHT vs VPA

Absence of evidence of a statistically significant difference in seizure control between LEV 

and VPA or between VPA or LEV and PHT

This finding is not synonymous with evidence of no evidence



the critical difference in the response 20%, the efficacy of PHT 40%

The sample size calculate = 85% (the power of the test 90%

Recruit 68 patients power of the test 71%



• Retrospective study > prospective study

• Small study population

• Adjunctive therapy (4-5 AEDs)





Guideline


